Since the recognition of lung cancer as a common disease, it has been the accepted teaching that the majority of these tumours arise in the major bronchi near the hilum. Fried (1938) in 152 cases found " that the tumour always originates in the mainstem bronchus or in some of its smaller branches but not in those whose diameter is about 10 mm. or less." Boyd (1950) stated: " The hilus tumour is by far the commonest variety. Over 90(% of the cases fall into this group." Willis (1948) said: " At least three-quarters of the tumours demonstrably arise in the large bronchi, either the main bronchi or the lobar bronchi in or near the hilar region." Davidson, Smithers, and Tubbs (1951) wrote: " In a large proportion of cases the growth has a more or less typical site of origin, a few centimetres below the division of a main bronchus, at the point where the smaller bronchi take off." Strang and Simpson (1953) estimate that only 7-9% of all primary cancers have a peripheral origin, while Bryson and Spencer (1951) put the figure at 2.8%.
The view that the majority of lung cancers arise in the main bronchi is based mainly on post-mortem studies of the disease in its terminal stages when the tumour has, in most instances, attained a large size: direct spread and lymphatic metastasis have combined to produce the familiar hilar mass involving lung, bronchi, vessels, and mediastinal structures alike. Gross involvement of the large hilar bronchi is usually present and this has been assumed to be the origin; it is doubtful whether this assumption is often justified. The appearances are occasionally mimicked by metastatic growth or Hodgkin's disease. They may also be produced by lung tumours of peripheral type involving the large bronchi secondarily, either by direct extension or by lymphatic metastasis (Fig. 1) . From examination of large tumours it is impossible to estimate the frequency of this occurrence, and it is only in the small or early cases that the site of origin is likely to be recognizable.
In a stimulating paper Raebum (1951) put forward the view that most lung cancers had a peripheral origin. Having previously failed to find small tumours in the large bronchi in a series of patients dying from other causes, he was prompted to slice up the whole of both lungs and examine all suspicious nodules and scars microscopically. In 400 cases he found four small tumours of peripheral type and again none in the large bronchi. One of the tumours, an adenocarcinoma which had metastasized to a rib, was 1.2 cm. in diameter, but the other three were only 1 to 2 mm. in diameter. These minute lesions were described (Raeburn and Spencer, 1953) as resembling the carcinoid type of adenoma, but were provisionally classified as " oatcell " tumours; two of them were in women. Such lesions are well recognized and are known to be more common in women (Prior and Jones, 1952 ), but it is by no means certain that they are true malignant tumours: it is possible that they are latent carcinomata as suggested by Franks (1954) . Raeburn and Spencer (1953) added six cases to those described by Raeburn in 1951; these included a small tumour of central type and another of the minute " oat-cell " lesions. Assuming that the peripheral lesions were all neoplastic, this gave a total of 10 tumours, nine of which were peripheral and only one central.
The foregoing work is important, but the labour involved, the meagreness of the results, and the doubtful nature of some of the lesions diminish its value so far as the present problem is concerned. Examination of specimens resected by the surgeon offers more hope of a solution; in these cases obvious examples of central tumours are common, but all recent reports on this material show that the peripheral type is also common. Of 263 resected lung tumours reported from the Mayo Patton, 1951; McBurney, McDonald, and Clagett, 1951; Carlisle, McDonald, and Harrington, 1951; Patton, McDonald, and Moersch, 1951a and b) , nearly 26% were regarded as peripheral. Ochsner, DeBakey, Dunlap, and Richman (1948) Carlisle and others (1951) , who defined a truly peripheral tumour as one that " lay more than 4 cm. from the main bronchus or its continuation as the main lower lobe bronchus."
The site of origin of some tumours was obvious; with others the identification called for considerable judgment and was a matter of probability, while with the remaining tumours it was impossible to tell the site of origin. These three groups were designated respectively " definite," " probable,"
and " unknown."
CENTRAL TUMOURS
No difficulty was experienced with these tumours when growth had not spread beyond the bronchus of origin. In some, the tumour had extended into peribronchial structures involving interstitial tissues and adjacent lymph nodes; in others axial spread had occurred either in the form of intrabronchial tongues of growth or more frequently as a result of mural infiltration. In cases such as these, where no alveolar tissue was invaded, the tumour was still obviously central, but the exact bronchus of origin was more difficult to recognize; examination of the obstructive phenomena in the lung beyond the growth often provided important clues. Central tumours even when small cause obstruction at the site of origin, and the changes beyond this are characteristically of a simple nature with minimal infection (Fig. 2) . Where bronchi are blocked by subsequent tumour spread, the changes in the lung distally are more often associated with infection, abscess formation, or lipoid pneumonia (Fig. 3) .
Central tumours in which adjacent lung was invaded presented more difficulty. Where such invasion was slight we still felt justified in regarding the tumour as definitely central (Fig. 4) 
PERIPHERAL TUMOURS
The recognition of peripheral growth presented no difficulty when no naked-eye bronchus was involved. Fig. 5 shows a typical example: the edge of the tumour is crenated, the centre is heavily pigmented and fibrotic, while the surrounding tumour is grey, due to the normal deposit of carbon in the alveolar tissue. Central scarring was found in 55% of peripheral tumours and was often present even when the tumour was large (Fig. 6) . In 35% of cases the tumour contained a cavity over 2 cm. in diameter and in most of these cases scarring was absent. In some peripheral tumours, however, there was invasion of naked-eye bronchi. Sometimes a bronchus, although invaded and surrounded by growth, presented an intact mucosa-an appearance not seen in any tumour of undoubted central origin. In other cases several bronchi at the periphery of a tumour mass were invaded, making origin from any of them unlikely. No case was put in the " definite " group unless a bronchial origin could be excluded. When the appearances suggested a peripheral tumour but the bronchial involvement left an element of doubt the case was placed in the " probable " group.
THE UNKNOWN GROUP
It was impossible to be sure of the site of origin in some cases because the involvement of the bronchi and lung was too extensive. In other cases this was because there were two foci of growth. Fig. 7 is an example of the latter type of case. The growth blocking the apical bronchus resembles a central tumour, but in the lung below this there was a separate focus which could have been the primary peripheral growth, an implantation metastasis, or possibly even another primary growth. Some oat-cell carcinomata which were impossible to " site " were composed of a peculiar diffuse type of growth involving lung, bronchi, interstitial tissue, and lymph nodes, making it impossible to identify the point of origin (Fig. 8) .
RESULTS
The results of the classification of the 207 cases are shown in Table I . We were confident about the site of origin in 123 cases (59.4%), and in a further The lower lobe apical bronchus is invaded and blocked by growth; in the lung substance below this is a separate mass of tumour. This case was placed in the unknown group. Microscopy showed adenocarcinoma with extensive squamous metaplasia.
conclusion. This is probably because in this series of resected specimens the giant central growths and the peripheral tumours with hilar extension were excluded by their inoperability. Table III analyses the relationship between the size of the tumour and the site of origin in the 123 "definite " cases. or unknown (24%), while the adenocarcinomata are predominantly peripheral (84.4%). The remaining adenocarcinomata were unknown and not one case was found to be of central type; it is possible of course that a central adenocarcinoma may be included amongst the unknown group. The oatcell growths were distributed almost equally between the central (36.4%), the peripheral (33.3%), and the unknown groups (30.3%) while the polygonal cell tumours were mostly peripheral (81.3%). The variation of histology with tumour size is shown in Table V . The percentage incidence of squamouscell tumours varies and steadily decreases from 79.1 in the small tumour group to 25 in those of " giant " size. On the other hand the adenocarcinomata show the greatest incidence among the giant tumours (37.5%), and with decreasing tumour size the percentage decreases to 4.2 for the small group. These findings are not unexpected, since they are dependent upon the fact that small tumours are often central and of squamous type whilst the large and giant tumours are frequently situated peripherally where adenocarcinomata are to be expected (see Tables Ill and lV ). Table V also shows that the percentage of oat-cell tumours is approximately 16 irrespective of tumour size; the possible significance of this is discussed later.
DISCUSSION
Examination of 207 resected lung cancers has shown that it is possible to locate the site of origin in 77.8% and that of these 53% were peripheral. This gives little idea of the true frequency of the peripheral type, for the cases subjected to resection form a highly selected group. The exact nature of selection is disputed and estimates of the operability rate have varied from 20% to as low as 4% (Brown, 1952) . Rabin and Neuhof (1934) suggested that the peripheral tumour is in a favourable position for removal, and Phillips and others (1950) support this view and state that, " although the peripherally located group represents only approximately 20-25% of all bronchiogenic carcinomas, 18 or 45% of the resected tumours of this series were in this group." On the other hand some authors (e.g., Tuttle and Womack, 1934) support the opposite view that central tumours by giving rise to early symptoms are more amenable to surgical resection.
It is doubtful whether a more exacting examination of post-mortem cases would provide an answer to this problem: however, comparison of the relative frequency of the different histological types in surgical and post-mortem material suggests that the peripheral tumour is more common in the necropsy cases.
We have adopted a classification of lung cancer which has not been previously used (Walter and Pryce, p. 109) but which has proved helpful in connexion with this particular problem. We have found that the familiar oat-cell carcinomata are often differentiated and present tubular structures; we think that they should not be confused with the ordinary adenocarcinomata from which they are easily distinguishable. Using this classification it was found that, of 32 resected adenocarcinomata, 22 were definitely peripheral, three probably peripheral, and the remainder unknown. Not a single central adenocarcinoma has been found, and although our figures are not large it is evident that the adenocarcinoma is predominantly, if not always, peripheral. Its frequency in any series therefore gives some indication of the incidence of the peripheral type. In our surgical series (Table V. ) the adenocarcinoma forms 15.5%, while in the postmortem series the figure is 28.3%. This is strong evidence in favour of the peripheral tumour being more common in the necropsy material than in the resected specimens.
It may be seen from * The last column shows the estimated operability rate of each type assuming that the total operability is 10%. It is assumed that the necropsy series is representative of lung cancer in general.
tumours are more representative of this group as a whole than are findings in the other types of tumour. In our series of 70 definitely located squamous cell tumours, 33% were peripheral and 64% central: the fact that the squamous carcinoma is more common in the surgical series (60.4%) than in the necropsy series (20.1%) again suggests that it is the central tumours which are selected for operation.
The site of origin of the oat-cell carcinoma is more difficult to estimate. Examination of resected specimens indicates that about 50% are peripheral (see Table IV ). Table V shows that the oat-cell growths constitute approximately one-sixth of each group of small, medium, large, and giant tumours. Since the large and giant tumours are mainly peripheral while the small ones are central (see Table IIl) it seems likely that the oat-cell growth is as often central as peripheral. However, the resected specimens form such a small fraction of oat-cell growths (see Table VI The majority of small tumours were central, and it is concluded that the central type produces early symptoms. The giant and large tumours were mainly of peripheral type indicating that the onset of symptoms occurs at a later stage in the development of the disease.
Of those tumours whose site of origin was located, the adenocarcinoma were always peripheral and the polygonal cell growths frequently peripheral (86.7%). Squamous-cell tumours were more often central (57.9%) than peripheral (36.8%), while oat-cell carcinomata were equally divided between the two groups.
Comparison between the histology of the 207 surgical cases and a post-mortem series of 159 cases gives some idea of the surgical selection, and it is concluded that the central type is favoured for resection. Since in this surgical series about one half of the tumours are peripheral, we believe that the figure for lung cancer as a whole is considerably higher than this. We support the view that this frequency of the peripheral type is a major factor responsible for the low operability rate and poor prognosis found in lung cancer.
